A Guidebook for Montana Ponds 




* What You Need to Know About Ponds and Alternatives * 



Summary 



^hb guide ulll help you makedKLBlojuaboiil Ihe pQlendal ben^ncs and negative Impacte oFcreadng an aquadc amenity. A 
con^tchtfTislve aucssment of the natuTAt resourco on your Montana property and conslderadon of Legal and management 
facton will help you detaimlnfl u^Hther a weHand or riparian enhancementp Etream resIcsratlDnp iqiland habitat impTDVoiiairp 
or pond Is best for you« 

Anyone lntcresfed fn ponds. Including cinrent pond DOFnera. prospective pond ownen. eKcavation operalon^ 
y developers, realtois, ^hd consult fint? will Find this guide useluL It also provides ^lontiation on alternatives to 

i A budding a pondp references to other publlcadQi^t thai provkle moK tedinkal d«tall» on (^ 
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What Do You Want on Your Property? 

^dciitifyiiig your goals is the frrsi 5tep in making a plan far your propcTty- When comparing v^ur objectives to available 
r«9cmrc«9H V<*u may Mnd Ihal a |>ond Is nc^l the b«$l option, bul a wetland or riparian enhancement* fllreani rcfitoratlon^ or upland 
habllal hnprovcmcnt pro|ect may be mom suitable. Here are some Ideas to oet you started. 



Identify Vmr Goals 

Figuring out utiaT is most 
birportonl To you is the Uist sbsp 
for your prober E. Hure fln? ^^ome 
questions lo help v^=^ tdcnEiJy Ihc 
aspccis you would like Lo nckl or 
oihance on your property 
Oieck Ihose most Importnnf fo 
Voudnd keep tlKm In EiiLid as 
you read die rest of this giridc. 



Do You Want: 

I I Th suppari a heailhy natloB 

I I lb pToulde habilaf f^i^r 
ampiUMo^t^^ wi}dlffef mid 

I I To uuCch rfucis. desr^ or 
turtle? 

I I lb Improt^ the Q^slh^iics of 
i^our Faiidjcape? 

I I To praufde your kids with 
skating or swimfnin^ 

I I To juppart notf uc aef uotJc 
€^rfd up'ernd t^gererlfon? 

I I To paddte around fn a sniQii 
boai? 

I I To cnhuncB fir^ EupprBssiun? 

I I To trrigote crop^ or water 
stocks 



Ways of Ad^evlng Tfour Goals 




R>tnts to I^>nder 

ConSbvcffJ ponds /noy muse 
nuna^emeiH or natural reAourcv 

5T(cdH constructed, and managed. 

• TTie abilllij to obt<^n o u}uSer fight, 

^UatNiifyJhr property doni^^ Jn^twn 
inconecll^ constructed or improperly 

• Jnsiironce rotes/or your property nxiy^ 

• Long-Tf fm iTKdnrenonce o&lfgcr^ons. 

• fntusJLV Of undofitrtzb^ species, 
devQ^faSng dh^Q^c^r S^neih 
contairinntlof}, orpredaSors that 
fiuppTE^s orhp'tJbjdrU. insects, Ctfish. 

• U4r^ poiiution that conforriinates 
vuyfatx und gtound u^ofec 

• Rechictip#T qfimt^r supply ^noturof 
sCrtTonu. ^rrFgtfJan.JlshctYeSr ordritiking 

• CIsmvMiorTo/iKinM-a/bydrc^o^Dr 
floodploht /liJictJon. 

• Lcvx^Duinergoa/s no^ being met n»sl 



Jt^c4 Ai Hw'ftHrM J\mrr Ff^jpertr? 



What Is Feasible on \bur Property? 

^y iJCfT.-isfLit pond cflnsmiction rf/iutrcii ^rUTvliil forrfhnughr and i>1niinlng. SUp fpAshbililv. f^'slfln, «>nsfTiictEonT and ongotng 
jHAknl^nancft muat i^ w«II thoughl out before the gtound Is btcpluiii. Thit section guides you ihrougti a a«rkeB of questiottf Uial will tiulp 
you df^tcrmiTie if itec^ESDry EFdnieTitfi ait in placf Id build aitd reiaEnlaJn u hoalthv pond dh ^Our propGrty^ If a pond is not opfVOprJAlfi. 
y(3u cnn usf lh\s chart 1o find alternDttve means ol meeting V^^^ QE>iiE4. 



Start here! 




Do you have options 
for a water source? 



Water for filling a pond Is ^uppllifd by atriace 
water DT ground waler. Oflen ponds are 
RIIhI by some comblnatlDn of sources. 
il^Koding on the lime of vear and (he 
pvollaldlJlv of uraler. Some pofuk are 
seasonal and on^y HII during the wetter 
monlhs, then are dry (he rest of the year, 
pages 9-1 1 In (he Design Con^eta(ton5 
»ctlDn (o learn more aboirt iheclunaCd, 
iva(er supply^ and water sources In Monlanan 



"V 




[ 



If you do nor have a waler sotirce di^t 
urill maln(aln a perenrd^l pond, urn (o 
pages 5-6 to 3ee If another ahemadve 
ts right for your property. 



Can you obiafn a legal water 
right to use ttie water? 



You may need 1o ob(aln the ai^iTt^nlare water 
Tights for your water source before beglnr^g 
CArtslmcHon on a pond. Tlie water rights 
process lor new rights varies between river 
basins, so i( Is Important to contact VOur local 
DNRC Water Resomtres office. Turn to page 7 
bi ihc Legal If eqUremerEts secdon for more 
detailed inlormatJon on wisler hghCs and for 
InfontaatlonojihowloconlacllocaL Waler 
Resources office. 



N O 



ycpu cannot obiain a right (o u« oirfnce ~wa^ 
Or ground water, you will mt be able (o lUl a 
pocKl' Turn to pages 5-6 (o see If a tueiland 
cnhancctnent or other altennadve Is an opOon 
on your properly. 



/^' 
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, CAUTION!- 

' C^releaa ded^ and 

imprcqjer conslructiDn 

of a pond can lead to Ibnf- 

TIk Design CDnsidcradons and 

Pbnd CoiulrucUoi) section^ on pags^ 

9 - IZ Diillliu Kvfra] elements thai 

should be contidered befon! proceeding to 

ihe iksEt question. 



\ 






MAINTENANCE? 

A pond can take 

substandiil lime and 

money to m^lntEiln. S^^ 

page 13 to delemiine IF 

you want tn make thta 

bivslmcnl. 




Caa you obtain 
all of Ihe prc^^er permits? 

Federal, slate, and local pemdls may be required. 
As the pond owner, you are raspon^hle for 
obtaining all jeqidred pcnnHs prior Co any 
consfTudlon. ReJerlothe TableorPerTrdlBon 
page 8 to dolemtine urhkh permfi;; apply to v^^ 
and hour lo contact the permitting agency. 
Application processefi vary, so make sure you 
allow adequate time to secure dw required penniG. 



YES 




Rnifth het&l 

You have detemilncd dial H is FeasHjIe f o liuikl a pond. 
Pages 9-14 dewribe the Hiltie process Erom de?^n 
ConskSeratlons through melhcxis lo erdiance your pond to 
meet yotir goats. 



Wilhout proper permlcs, you will not be able to begin 
constnx:lton as planned. A modincatlon of your pond 
design may change the types of permits needed, or 
Vou may want to consider other alteniadves lo a pond 
that are deacrlbed on pagea 5-6. 




Alternatives to Building a Pond 

jf^Hi have detcrtnfaxd thai a pond Is not feasible or does nol best OKel vour needs. ITds section wUL help you explore some of 
6h other option^ nv^Unble thut ntEiy sUll help you m^et your Qrigfai^L gcutU, such il4 H^ierfea nnd recruitlDn, and be moK 
appropriate for t^our prt^Krly. Many federal 5la[e, and private conwrvaDon programs i^xlsl lo htitp landowners by providing 
lechi^al assistance and funding For conservadon projects. For n»re InfannatlQn on ahemadve&p see AddltlonaL Resources on 
page 15. 



Be/ore 



• 




Proj^rf^ orr lihrty *n rcqu^rr 5PP'rmJ p€T¥niis 
bf/orf CDPisCrLicrPon If \:our projccl requrirei 

iiinCfT r\^ht cxislfi, Rcfrr to th€ Le^nf 
>f4?q[crrcn]£nfs spctron an pagej 7S io 



Stream Restoration 









Wetland Restoration or Enhancement 



Restored wel'dinds r^n provide landourn^rs wtth wiFdIlle viewing 
opporEunllLes, Increased aesthetic value ^ a reduced rkEh of flooding, and a 
potenflal Increase In property value. The shallow waters ot a healthy 
wetland can olfer habitat lor more types of blrds^ mammals, reptiles, 
iimphllrians. and aquatic pEanls than a pond. If resources on your property 
exhibit ivetland characterlstlcG such as the presence of water at leasT part 
ofrhe ve», soils ihM drain poorly, or aquailc plants hkev4l1ow$ cpt 
cottonwonds. a wetland restoration project may be the best option. 
Technical ^nd iJiiancJ^I assl^t^nnce Is ohen avallabk for ihesti projector The 
table on page 6 and the Additional Resources Table on pnge 15 provide 
more tnforniallon on lechnfcal and financial a^lnance for wetland 
restor<i[lon projects. 



If a strerun or rLuer flews through your propeify^ a strenm 
ri^toratloti prcjject niay be att excellent toay to hnj>roLit the 
overall healdi of ihe stream and meet your goals. Stream 
restoration projects can Improve fisheries habUal^ 
recreaOcmal opportunities, and aestheOcs^ These projects 
can aba pre^Krve other aqualk: life, SabiCczv stream banks, 
enhance uratcr quaMty, and leduce die risk of lloodb^, 
Tcchnkrsl and flnandalsjisbtarKf^Baviillsble through a 
vaneLy of state and federal agencies as well aspnvale 
conscrvaUon organlzallons. The table on page 6 dmvs 
Several of tlie programs available ki Montana. 




Seasonal Pond 

Water lights should be obtAtned for a small pond or 
wetland eucn If the waTer wilt only be fivaUable for pari 
d1 the year A seasDJiBl or (Qfiporary pond \s supplied hy 
water avalUblo from snow melt or other source during 
the wetter months. Even a Hmlt^ waL«r50urc«ctm 
provide hatdlal for an abundance o1 amphlblanSp 
waterioiyt^ and other aquatic life. The table to the right 
and the Adcftdonal Resoufcra l^ble on page 15 provide 
more informadon on the assistance available for 
seasonal ponds. 




WlklUfe Protection and 
Habitat Improvement 

Ldndoivnerfi Interested m provk^ng habtlal^ having 
^4ewlng opportunltt^, or ensuring dw prolecdon of 
ulldlife have several options for accomplishing these 
goals. Healdiv streams^ Wetlandsn Tipanan arenas, and 
iq^lands provide cridcat habltal lor a wide variety of 
u)Ud|lfe and ivalerfqwL Hie natural resources available 
on your properly wtlldetwrnlnedvi range of species for 
wtiich you i^rc c^bk Eo provide hnbiliir. Several stale 
and federal agencies provide Icchnical and financial 
asistance Id landoumen. Informalion on programs 
thai focuf on wildBfe habltal is listed In the table 
to die rishr. 



Conservation Programs 



Pro-am 



Agencii 



& Parks 



Program 

Grassland Reserve 
Program 

Habitat Montana 



Contact 



ha birat/la ndo wneHi 



NaluralRiwa 
Conservation Service 



Monlana Rsh. WUdliFe 
& Parks 



www.mLnrcs.L 
programs 

(406}444-Z61Z 
www fwp.mLfloi 




urunA-Jwp.stafe: 




Tinerslor 
Witdllfe Program 

tAttland >OttgatlDn 
Program 



Service 

MnDnlana Depailmsil of 
Transportation 




f40G1444722S 



Wedand. 
Pnsgramand 
othpr CnnwruAHon 
Programs 

Unidllfe Hobltat 
[ncendve Program 



Natural Etesi 

Conservation Service ivwvj.inLnrcs.uGda.Qov/ 

programs 



1406) 587 

Conservation Service www.mLnrcs.usda.gov/ 

prograniff 



ir 



Uplan 

EnhancemenT 
Release Programs 



Wlldll 



j-aiiifci 



ha bllat/l andoum«r.Bsp 



yOffTvrfw A? Butififf^cPCwi' 



Water Rights 



Legal Requirements 



\J iw Qf the Brsl steps when thinking about bidlding 7% pond should be to tavesflgftte your ^blBty to im 7% wato source- Wtttor 
light proc»H5 differ for grdund water And surfa« wATtr. A new wAler ilghl, or change in on cidsElng rlghl, misl be obtataicd 
before surface water c*m be used. The use of ground water does not ftrel require a peraUt for a water right before using Ihc 
WAter If the use Is 35 gallons per mlnule or less and docs not exceed 10 acre-feet per year, but (he use mun thereafter be 
properly reported to obtain a water right. In some cases, a water right will not necessarily guarantee water. A recent priority 
date on a water right, drought, or other factors may reduce the amount of water available, fnsome areas of Montana, 
Controlled Ground Water Areas and Closed Etlver BasJns restrict certain types of new water rights due to diorlages In water 
avftlffiblllty or other Issues. Contact yourreglonalDNRC Water Resources office to learn wfdch type of water right Is needed 
and (he status of new urater rights In your area. 




I'rDVJsJonal f ermit 



CerliflcBte of 

Water Right 



Authorization to 
Ciiaiige 



tirnnEft ihe use of surlnce i^^iTer or lrir*it'r grounri v^^nlur 
opproprialion^ for a specific amount and purpose. 



water appropriatloiw of 3S gallons per 
minute ar less, but not To exceed 10 acre feet per year. 



Allows ^311 ;3p|3fopr]atDr with a recogn1»d wafer right 10 
fh^nge iho plnci? ol use. paii^t of cELventai^. purpose of lj&£>, 
or place of ^tornge rind ^Tlll in.ilniDkti rhe pricirllv fl^fi? nnd 
J^ilii^ of Li^^; uf \hhi orlyin-il u.-i|fr riylil- (Crop stEibun 
Irrigation rights mnv not bw chong^d Into a vear-rnLJnd 
pnrtfl Wnittrr MhV ) 



oj^^TE Length OF ^mJCAmtT 
^Apfucation Process __ Fees ^h 



Sit monlhs ot more I S400.00 



FiTe within GO da}/s ol 
waEfT being pul Id ubc 



Six inondu qe raoie 



S50.0D 



S4Daoo 



Departmeni of Natural Resources and 
Conservation Water Resources OfTit« 

If you <lo nnl know whrcA nglonat ofjicr ^ervn your tauntf, 
CaH :lis afjke neoisit trK or taSf f'106) ^44-6iOI. 

Riilmts Regional Office (406J 347-<i4iS 

Roiemat] Regional Office (406) 5SA-3I3A 

Chi^oiv Rcgionof OfT'ce (406) 21^-156! 

Havre Re£iontjl Office (406) 1«S-SSI6 

Helcno Rceionol Offfcc (406) *44-*999 

KaliipeSl RcE'onot OfT'ce (406) 7S2-llfl8 

Lcwiiiowfl Rcgiorjo! Office (406) S3fl-T4S9 

Mfisot'to Res'onot Offrct (406)711-4284 




isSfei 




Man[aE¥a hus sv^'en Indan 
n^4:rt n Ucn^r nnd [Ik' r^guhtJoEE 
and » rmJttin^ Ti^qiiJ r4JTTiGnt5 lor 
triluil Land are {IFl£r^n[ on Each 
nne ITwIollowlrg Iritvs 
dJTTcnll^ cio no[ mvc 
BstabllshnI peimhClkig 
deparUnent^ ^ nd voti ivtll need 
4d contact ihe tribal 
(fuvemfnenC directly for n»re 
biromudon Itockv Ek)L'~^^ 
(=106) 395^1262, Fort Belknap. 
(-106) 3S3-&12? Fori Rick. 
(406)76S-[il51Crow. 
(406) E3&370a ani Nortl^rn 
Qvyew«;(406|477«2B4. 



l*gsil RetfMiirrjnefiii 



Table of Pemdts 




U«g»UI«J iclLvlh 




Anjr Activity thit will madlf^ thfl bed or buika dIa pftrvnnlil 
Hfcam (Inicr^afn penda m&y hfrdhfRculE Qr«ven ImpofvlUqn 
pennli 4ii iome pjrL^ of the ichlc ) 

fijlf KElVlcy {^UCh » UniVMCWin> dl4lt Wl]l UU^C Ull«VD4iblC 

ihwT-nnn wlictonE el wiiir EiuiLiy lundirdi. 

Ai>v KLivlcy ti^c inri[hc 4^1 charge ^to Suu or TrhbaJ w4Kr» 

Indudln^ wflclu^di . 

An;f nctTVTty liMt wiJI rc^uk In tho ff^c^vnCion *Khnr^ plwrnbcnt ^ 
drHfgod Of UJ mauftol lnu3 b]iEi, pondi, rr^en, icrcflim, and M«£l&ndL 

Pefidi br rftirinji ind EflJln|lrr*f>^ or Hih proctiiin^ 



hndi ihic chine t ^ lor riMni, buE net diB nle or EnniparE of 

Privtu rnh pcnd ihat da« noE idll Ibh or liih 

CflnHnirttan.rflp^lror nmpi^l qN dirni dw irnpwjnih W»cr»- 

Aiv^ n«w CDniuiJcdon w^diln a Efcfl^iicd lOO-^ur llaDdplibi. 



chu^ftn cxJfltlf^waEer ri|rii' 

Grountf wactir appn^prJadcn d< 35 ^albra psr mlnuti or l«u,bu^ 

^p Workhar ntar alilu wlihln i cninc/'i lurbdkElcn. 



3IOP«iniC 




rahifd ed ccnicrucTlcmH4ndLj»LFy, minHi^o^d ^i acuviUtf. 

■ 
Wci{k In ov^ cr ntar any tcr^uni rtw; hliKi pond or milind on di« 



Any lEElvlry aPlecElng dv* wictr quilLir el FlidiAftd 



yiHEfln. 



3 [9 

'■SfllWawrQudllCT 

CirEllluiion 

4IHI^nnic 



CeniRierctal 
Aquicukcur? Uccnia 

Ce<ninerclar ftih Pond 

hoi-CecmwrUlVMifl 
Fbb^ndUvH 

DcvniErc^im I-Tsfdnj 
Evatuauon Pfirmli 



Flee^tlarn 



afu! AuKTlarion in 

CerEiruu sF 

Water Rl^ht 




LakaEhon 

HcAnnn Polh^ianc 
DiichDrn> Elimin^non 
3^wmPerhrtit{HPDES) 

Aciuatic Lind 

Cori bcrvjcion OfdhjiKC 

(AICO) 

401 WactrQjBlltr 

CflrClfl<3tKan 



I0£ Water Proinm ud 
Ordinance VJl 

Subdivhisn 
fU^U6efii 



PnKC ft&FC43 

UptefOHjiTE 



30 - 60 day* 
IlSOIte 



(O-VOdiyi 

Fifl nrin by projacE 

]0' llOdHft 
»-1lDDrH 

At Imt ftrflwwto 

At l^tf 6^ w«4h 

At lujt A-A wAtki 



CD dayi 
llJSkc 

Up lo CO di^E 
Ft« ■4r;r by COJtiCr 

1400 fee 



Fie wdchlfl 60 days oF 
■mier belnv puE ec uie 
S»ree- ^ 

Vir4«i by ceuniy 



"^flei by cuffiry 

4S - 90 doyi 

Viriu br pnij«ct 

Viriei by prcjefi 
Viriu by couirf 



C<At3ct loul Ccniar'i^EiDn Diitrect or the 
Monana A&iociadDO or Coniemclon Dtiirks 
(406) 443-171 I 

MT OepvmiAnL el f nvliucutienul OLialliy 
1406) J44-1DB0 

MT DepvEfflenE el EnvlfonAientil QuoIIev 
(406) 444-1090 

U S Ajfny Ccrm ef EiHEneen 
(406)4Jl-l3f& 

nT Flih, Wlldlita A Parks 
(4EU)4£l-6Jei 

MI Flih, WlldliFa A Parlu 
(4EU) 451-61 Bl 

nT Fbh, WHdllfa ft Parhi- 
{406) 444-2449 

DNPC Dhti Eaffliy Pror^m 
(4l^e]444-Ml3 

nT Aiie^lftcnn ef CeundDi eo lind 

local f^EKHjpfcaltt OHlC«f 
(4Ch«)444-46S4 _ 

□NttC W^tflT Rifhti &jr»M 

(406) 444-6([] I 



□NnC Wauf AlihEi Biiruiu 
(406)444-6641 



MT A^ioclEichiMi of CountJDi eo lind 
local f lanninE Of ica 
(406) 444-4310 






MT Department of Erivft^ntn^mal Quality 
(406) ^44-1010 

ShorelkH Proce^Elon Office 
CDfrfadiracc LJ Saliih Jt Koouiuh 

(406) as3-2eia 

Wdtvr Qiii3ltr Proinun 

Conf(d(raL<4 ^llih A Koouml 
(406) 883-lMB 

fi4uhfeeE EnvlronmenE^I Office 
(406) llB-r43 I 

MI AiiaclacbMi ef CeuncJai ea fkid 

local f lannlnp OFficei 
(406)444-4310 



le^jrl ftrqtiirrmcnti 



Design Considerations 

^^arehjJIy planning Ehe deslsn of yoitf pond add Kcldng 1^ 
imd tbne-cQnsuinlng problems. The site dedgn kicludcs finding the appropiliiff locadnn Iqr ^our poidt devdpping a d^iallad dedgn^ 
andcrealhg ^^ consluKtlon plaiu TIk Infomutlan In ll^ sectU>n u^U h^p ensure thai vouv pond (s t^^ 

life, and meels your goala. Refer to the Pond Enhoncanenls section on page 14 for ways to further LmproLie wetland characteristics 
and btodlvertaiy. 

Water Sources 

Yoia- water scHirce te a oMcal factor tn detennfaifaig wheff In butld a pond and die type of pond that can be bidft. Potential waler 
sou]XCsf6rapordlKhjck^(i^am£,5prlngsHlnlgatk^<itd^ Theamounlof 

surface water nMioff available depsvb on Ihe ^ze and nature of ^our walerdvd or drainage. Grotnf urafer rcKMirces are 
^alu^t^by ob^rvtng iKr^^rby surf^c^ tvatfo^ f eacun2$ I'mdu.-elk. Jigging groundwater le$tholc$. or G^tahMii^ monilqrLng well& 
Thesemitarid climate In Montana dramalk:ally [n^uictsdv water siqqilv and con make iL ditticult lor pond ourncis In rely on a 
water source to tceqi thejr ponds Fflled to a dedred leueL 




Water Quality 



The qua Uy of the water supplying vour pond k Emponani ^ncc It drecdy h 

the pond. Land uses uVhin voiir walenhed and on yoa property can hifhience water qua^ through contributions of 

saUmoit, psHclds, other cheirtcak, otfs, nnd excesshre nutrtaits from fcrtffl?er and an^nal wastes. 

FAclon ihai Af feci Water QuAlltv^ 

ranpera hirer Most commonly Infltienced by thedepdiof thepond, Usnperalure 
of the water soun=e^ «nd ih? aiwiiTit of fhacte avaUahk hx^n WQffiat^ 
other source. 

Dbwfwtf toyqcn: Lowlewfaof<to»]vedoxyaencancau5efl5hMt, 

JWuirienf LgveJg Accelerated aqtiattc plant gitniirdi caused by high nutrient levels 
Can lead to eidnatK day and rdghl changra bi dbsolved oxygai wHdi con caiee 
Eummer or winter kill, as well asiedidngthe attracliueness ol your pond. J/Ji^ 

■ , W 

TIk set^Uve boiance between these three comptM^etits tnjTueiKes Jie health af ,Sy. 
fi&h&iG^ imd the ffrAiah ^ oifuatic plarm $uch o$ alQoe^ and t^/^cfs the 
lAalrilitv offish and aquatic lifer 



. ^msi 



UtJjfl C^dHfJ^ffiUUfU 




Soil Analy^ 




'IV 



TTSEjOii^--^' 






T^ Joncfi' luvc rc!CE!n[l^ rctin!d ^lul moved Id 
MorlDna ITicy d'^^^Ucd ^ pand u.'ould Ih a 
ircfidcfful dddhiDn f □ iFidf property and hoped 
h urouEd also benent ncfighborlng uiiklQlD and 
liialEffoid. 

Aft£>r obtiilrdrvg ttu^projHrpcTrnllsDiidu'atEr 
rtghJ lo nil duiif pand^ dbcy found a conoiltonl 
to he^ irtdi the de^n and construction stagiSL 
TagndKr. L^bcy crualcd a do^n Uut 
kv:orparEieed (he Janis' ae^heilc and uildllFe 
habCtaf goab. 

Tlv resuh b a diatloui ivatef pond duL affos 
opoi ivDl^ fof utbIo^outIh a variety of i^anEs 
du[ provkle ac^donal cdvgt for btrds eIfuI 
anphlUan^, and a gcfiGfous ve^oCadve bufrer 
dial adds to the IxiaL^ of dv pond^ 

\t toab ov^ one year lo compile the pra}e«^ 
and annual up he^ b a conlkuKd neccfi^ty, IxM 
carchil attcndon cd L^bodesl^jn^ pLniinlng, and 
condniction cnairad Ihcir parui ELiinilcd didr 

Thf Joncr^ on d OHTVHte of j^v^^^h^c^od 



If ihe water source for your pond te surface waCer, make sure VH^'P^vl^^lvz^kl IL 
IdenUfytaig dv goQ types atlhe pTD«pecdLie pond dte chirtog Ihe plannfaig process b 
cfhlcaL. CaveyK^jolkwflhlowpeniieabibyraK^anl jc^lhA^ 
ccmpaclcd lo make a good seal are generally acceplable. Soils for an 
^rrhbarikmaM pond must alw be suHablc for dam and sf^ilKu^iJ constnjcilort A she 
utdi porcus soit may be accc^able if die boUom of the pond can be sealed uUh a 
clay blanketf bentonHe^ dionkral oddtii'esH or a flexible inontvane. 

Ano^H-^cTortodondcEsbsodsabnlty. SathesoOsmay d«Todemelal p^Ks, 
sfun plant growtht ^nd hill Ash. 

It is a good Idea fa have a soil sdsittt, aigbieer^ or blologbl help you make the 
delennhnllon ihdl dK scti bs sltubk. AddUonalty. the NaGird] Rsomns 
ConservatlGTi Sei'vtce (NRCS) can provida you uAh a fioQ TeporL See page IS fbr 
NRCS and oiher oinlacl Jnlomialion. 
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Vy A perm 

' in order ti> ^iock O^ti Jn a pomt. ' 
cf n*ft t'flu fflfli-^ fllOi^A Jn vr^FirpAnd J4 
' mined by o local ^IFWP tmhcrlr^ 

pedes most likely fi> thrive In \'<tiii pond 
\u{ /jdmilifii ndihi^dJ aqixatii: cunusruufllcs. 

nformdirjon rnir how io ccjiJi3cr ^loirr fo^itf 



Depth 

Cakulfidng ihe depth and vohinie of vour pond ts an bnpatlanl swp In the 
design prcxicss and Is a neces&arv part of obtakAig a walcr right. Tlic depth 
of a jXrtxl 1$ d^i^rttittwd bi,i Eacior^ b^ludtng the ampunl of urAfer you have to 
HUlIp [ype ot fish or ather aquaCK ljfedcsired> IvnyKraturcH waliT quaJity 
neceasar^p Io mabilabi life, rale of dltnliont nutailEnance comndlmaitf and 
cosl. For example, a troul pond should have coofer len:peralures in die 
Eurmncr find Ibniled shallow water Io altou' food production wilfiout 
Dvertieating ^^ |>ond W^^l^nds funcUoti tHst with a combinAdon of shallow 
bircrmedldLedcpthH and deLqiwaCer areas. A pond dial mimics tticH? qualldra 
b Ikdy fa be more ajccesfiful. Amphibians and aquatic Insects need diallow 
waKr for TvproducdDn and prolecfkm hxvn fbh^ Acpjalic plans abo beneBt 
froni graduallv sloped banhs and dialloiv water, while fire su^^>res:EaDn ponds 
requlm {ircatn- depths and wc^ier banks^ It Is hclpftil lo make a lisi o* ite 
activities, plonu. Or animals you would like your pond Co sif?port, ifien work 
uAh an expo-t lo detenrAie how monj; ol these are feodble^ gluoi the 
oppOTtuillle?^andlini]Lal3on»of ycpurshe. Seepage 15 formorebi-ckpdi 
sources of kif ormatton. 

Revegetation 

Uc^geration shades a pond, adds habitat, h^ps maintain water quallh^ and 
enhances aeslhetlc beauty Reeslabtehlng Vegetation around a pond soon 
after consmjcdon uill reduce bank erodon and limit eslablLshment of noxious 
weeds, A gradual lj^n$HlDn horn aquatic vegelallon to upland vegetation, 
with a generous bufler around ftie perimefer ol Ihe pond will pix^vlde liatritat 
ihat foslGTS Ibsh, btrd^. and aquatic cotnmunkdes Native plant species should 
beused whenseedblg ortransplanting vegeTaEkin. A locaJ nursery or the 
Natural Resources Conservation Service ^khiM be able to help delenrdne the 
apprcpHale planter Once vegetation Is esfabElshedr llmll the tse of 
ferHllzer manure, or weed control chemicals that 
might up&et tfie nutrient bahince or comandnaie 
your pondr Seepage 15 for additional 
hfarmatkinon vegetation considerations. 
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Pond Construction 



^^ben the design for your pond is compleled, the ]>eKl step is constmcdon. TT^ section will help you lo undersund sonte Important 
conatiucitlDn ccxidderatlons and lo find addllcxial ledinkial aa^stanceand otiier rescxirces on pond conslruclkin. Seepage 15 for 
tedinlcal nererenccs on pond construcllon, ftsh stocking, and oliier rclataJ sub}ecls. 

Technical Assistance 

Seeking profesdonal asastance for die dedgn and constnictton of ^^our pond b Irigliv recommEnled. A profodonal can oisure diat your 

pmd \s compadble with dw resounres available^ b constructed safely; docs not vlolale laws, and best meets your kibmded \sse^ 

biqiropedy constructed ponds can tcquire co^ 

■nay po« a llabOllv rfak. j^^^^ Constructed ftnd 

Anuinber of private consdisnis fpedaUie In devek>plng pondSr ai^ 

Hvera] stale and federal acjencks. It b farqiortant lo keep in mind 6at Montana does not currendy 

have a certkncaOon or Ucoaising process for pond constnicilDn. Ec sure to Hki licensed, biaired, and 

bonded conljacf ora, and ask questions about previous pond cohstjucdon. 



Co]t^t$C@Uon Con^idi>rations 

* Mike iure you li^^e ^H the proper permitj ^nd h^ve obt^jn^ci ^ wqter nght prior to cori&tnjctlon- 

- BuHdirigapondcan bee^ensEve. Decide how much moner you are wiNirig co put inco a pond tor boUi 
the construction ind lon^^Cerrri rriaincenance. 

■ Initream ponds are often discouraged amJ rarely permitted because the return flow is often wariner.of 
lesser qualitj' due to nuinent loading, and fish migr^cion is provenieif. 

■ Wetlands are procecied by federal law and should not be converted to other uses. 

* Call One-Cair locators (BOO) 424-5553 to Tmd out where underground utilities are buned beEore digging. 
4 BiE:avating 3 par^d CT^at^^ l^r^e amounts ol so^l ^nd rodr. that mustb^ dispc^^d alprap^rE/. Typii:^ll^. tli^ 

can be disposed ol m upland areas and used for landscaping or roads. 

Dams and flow structures should be installed with the assistance of a profe^siooaL 

Make ^re you have fljh iiCreens. if necessary, for blocking fish pasuge- 

Fish stocking requires l^cnsing dirough Korican;^ hjh. Wildlife & Parlu. Only ^pccic^ apprcpriE^ie 

for your area can be used. 

Gr^duftlly sfoped banks with healthy native vsgetadon ^\l nifnlmiae eroiloo. 

* Quiclcly restabli^mg vegecatjon after construcuon will reduce che oruet of we«li and protect water quality 
^afcLy should b^ a concern duiingcan&uucooii If possible, avoid iieep embankmenu and fence [he are^ 
Small ponds may not be suitable for winter recreation due to dun Ice caused by ground water, recirculamonH 
or deration. 
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Pond Maintenance 



praperly constructed pond should reqiira litlle m^lntenancCh but problem* can Hrwrgc Ihat are costly and dmo-connimlng to 
Bx. Regular monllDTtng can calch problems early, Con^der dcvelog^S a lang-lerm maintenance plan before building v^^^ pond. 
TMfi section provides acsme guidelines to help you develop such a plan. For more Infonnallonp see AddlUanal Etesources on page 15f 



Monitoring 




A mortoring plan that tracks the health of your pond can help you gain a 

betto- undersEan[fii>g of how the ecosystems u4lldn yoir pond funcdon wtdle 

helping lo jdnpotoitproblaTKearly. Lke the checklbl belour as a gidde for 

moratonng your pc^ al least once a year. Simple lesEing kits can be 

purchased af most loc^l pel stores. The Addtlonat Resources on 

page IScangubdeyoulomore 

detailed falfonnation. Conw^umcefl of poor m^ni^ance 



Pond Monitoring Checklist 



n Pond deprh Is adequate. 

[ I Embankments are stable. 

I I Inflow and oulflow structures and Fl^ 
screens are passing the appropriate 
amouni ol water and are clear ol 
dflbris. 

Pond ba^n Ls retaining water. 

Water supply Is clean. 

I Water temperalure is approprlala 
foT ficlecled il^tries. 

\~\ Dissolved oxygen, pH, and 

nulrli!!]! levels arc in balancer 

[ I Banks support diverse plant 

commiiiittles. 

rn Rsh, atnphibl^ns, nnd other aquAtIc 
life Me healthy and in balanccn 



B 




Mffnll^n^ aquoitc InoecCs 




Inlfnfl dtefv'vcd Ow^cn Cdn^snt 



' fiand LSainttJuanct 




Maintenancp Tips 

A Juntar waCfir rigjhc. or Otlier diXurrifit^cea aflert ynur 

■^tock fishcKJy3iiC(:jnJngt£rth&reCcjfTirneFl[titicri5 of 
thcNontaraRsKWikifeSRirta. femitted speda 
ar% thE Dnly (ish tTtit On) be Etfidc^ 
M^nntiin inflqFH^ qnd Qirtll<7"^ sOtjOU^ CP pn^H^nl lull 



t^rvige ^^eds ^nDUnd die perimeter ol dia pocd 
WTtti bciloglEii] carrtml pr (^hatv::^ mKnd^ tar Li^e 

Uw MrgCwn P? rvorage sJie^uv^ of algKind otiier 

hWilmce mpsqurtni popubcjcani by estlblafiirg a 
Nsilttly lUJi pt^MjlatKiatxjilcfifigHlfxJ rmmturing a good 
Now-thrDL^. pr ffi$tilling a r^nmuhtipfi ?yHtem Cn 
pn?w?nL BttgvitJCCL 

Iropea ffritnnkjnent5.diJns.nrd other strijctures On 
a nigiar Ihmk A lulled pond cui ciuse costly artd 
e«eipw chnt^ge Cn yixjr property and sdiolning 
pn^pertMH- 

Avotd nutrlffl ioun:e5 $udi s manure fercSfKf: ind 

lisHfaod 

Limh lui^stccfc atcBS to r^uce nutnent load^nsloss 
dim-raundingvRjetiOoo.and topnjt^ctam^ctic 
values, 

h'V^nftPC and tfiin atmiE n^tiJ~Fy stnce tlwy 4^^ tnl<B 

EP^er 3 STT^' pond and efnergoit v^ecinn onjund 

hrgerpofids- - - 



Pond Enhancements 

(^>nd enhancement} are an excellent wav ^f Increadng ^ beneFlts t<p the ecosyffems surrounding your pond and the value 
you can derive from the pond. This section offf^rs an overvbew of opUonfi pond owners can use to achieve ihetr goala by 
enhancing [heir ponds. See AddlllDnalResoiirces cm page 15 for hulhcr Information. 



Adding EKverdty & Vahie 



&lhanchg a pond u4th wedand choracleristicE nrill fosUT biological cfiuerdEy and Incrcaw asElhelic appeaL A wetland b 
characterized by thi^ti components: hydric ^Ws. aquatic vegefatlon+ and the avallabUlty of water at least pajf of Ihe year. The 
diallow o|wn water of a w^tUi^ aq)|Jons iro^^, lun^, and salamaiiders; provides habll<it lor ducks &ni oiher i^MterEowl; «nd 
Bi^^ports (fiver^e aquatic plants such as willows^ alderSn and coRonwocxLs. A pond thai supports cold-water fkEheries will need (o 
bedeep, but addbig a shallow section will wppon a gKfaler variety of aquatkanl^ and birds. 



Establlst^g a Conservation Buffer 

Enbancing ydur pond with a conservalion buffer Is an ea^y way lo knprove the 
appearance of your aquatic amenHyx reduce malntenancex and protecl your 
pond. The ag^roprlafe buffer width ks determined by the ^ace avallaUe 
around your pond and dv desired benefits such as water quality, flood control^ 
or wlldllle habttat. Below is a llsl of (benefits conservailon buffers can provide. 

* increase wa^er quahty by StiETing (xii nutrients and 
other poUutanOi. 

* Provide cro^Jon control by stabiftz^g embanbinenb 
and dams. 

* Serine as a iood source, nesl/ng area, and shelter for ivUdllfe. 

* Reduce f Cress oil Odi by keeping water remperafures coof. 

* Limit impacts ot flooding by siowing and absorbing 
excess Watefr 

^Increase aesthetic value H^IhVush vegetation. 

* Reduce the risk of cidldren or iivestocti falling into pondr 



\hllo\^i^^odtH e/orMlrrf 
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Additional Resources 



Resource Type 
fVrmitlinS 



HttfarHfgto In Mmfona, DqMininDTtofNiiluralEt««Pimsand 
Confln-iratlon, Itelata, 2004 

Coi^?rvaUcin DtA-ttB, Helena, 2000 




l\}iid Design, Ct^ti^lructiorTf Fish Stofiklng^ and MaLnt^natict 



NAtuTAl Raou rca CmservaEkm Serula. Bazeman, MT 

A Guide for Bi^^^nQ €$nd Manaq^iyQ Prii^te Ffsh I^tmb bt 'Vofdcma, 
MofTlana Fbh, WUdltl^&Pnrk^, Hrk^. 1994 




Nature] Rescuras COiservadon Servke, 1997 

S^2C}IS fliifthen Dam Coru'ruc'km: A G^dd^bo^ for Pt^mrJng imd Oor^^iniijicyn of Sfrv^ 

Earthen Eiribunhm^iifr 

Deparlmeni d1 Natural RasouniB anl Conerv^lhin, Kek^U, Z004 



Auuf Gufdfl/ine, Opencur Mining Prvgraittr 
DepaTln««fifED\4nnmwna1Qua]lf^ Helena, 2004 



Stre^im Management 



Montana Stream MonageTTiEnf Gfird?. Kcx^n^ D^^artmen^ pf Envfroqin^tal QuaBtVh 
HeLmi.l9W 



wetlands 



LandouvwHt Gukte Co Monfonri^ tt^fondf h Montanji Viblercoun?, Bozemann 2001 




f An SfHToAxJion to Ui^ond ResforctflonpCVefitfonp and En/rcincernem, 
EnvtrDnmenliil Pralectton ^encu Wdahnglm, DC. 



Walcr Moniloiing 



IVaimSeetWeiievidMaitaikiazAnhtmdx^ 
E n v lfQi^nerLtdl Pmtetttcm Agency 



Aquatic PFants 



Re/d Gctfde ID MotTCanob Lto'ond IfaKuJor PfoiA, MoiitanD Wed^^ 




To Receive a Copy: 



(406)444-6610 
iWww.chrcjnLaau^iurd/faDinaJitin 



'[406)444-6667 
wiijw.dmrjnL.gou/cArdd/caitidJilml 



(406)587-6813 
mtp-y/wwwjnl.nrcs.usdn.gov/Hlh' 

(406)444-2449 
^www.fwp.mLgov 

il-8S8^26^ZZ7 
WHw,nTtJln3.iEda.gav/new5/pL4i5,hmi] 

(406}444«S60 
W^ur.dnrc.tiil.gDv/urnl4ncTKlilin 





I ({406) 4444970 

www.deqjnLgov/cqHncut^ 





(406)994-6671 
wwuunturaiercDurH^Oa. 

|l-fiOO«3£-7B28 




tiWw-?pa-^v/i7Lvow/nwfdlcrUi^voli^L«f 



]^acn£i^7&e9 



(406)444-6652 
htQx//nrb,5latenilw^wb/wcdaiid&/maadala.b^ 
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Glossary 



AcR-foDt (un-fEdl -Tbcv^LiiKuriAvttfrKCikdlDcuvHtuicnfiriiMHliD 

Q Llirprh 4if 4inL- rtiiiM-4]uiviitnll[iJ3i^tuFHCrKtfTf ^?5.H^I ^knu. 

AdJiLdiHttDD - A]iidLcinl procedure dccn:ckiig Uic qiuuiliLy and priority 

(talc ofall CKJ Ang wnicr righbp in & b»iiu 

Acnie - To suppLy Air lo watn ull, or other mcdn. 

AleiE ^Chror4>ptiyll'beann|^nLMiva!rt:ularpnniun[y aquutic species thit 

Some Kp«:ics can be ns \BJgc oh vnvular plonlx. 

AlgBl bloom - The rapid prolilHution of pftwivj^knoaiang, simple plant 

life. hiKh |1^ Nuc-grccn al^c. in and on Bbodyof^vaicr 

AqHtcutLutt ^TlKrHrklk-cLifflF^ililiguf^aiibilta LbaL Lvi: bl Wilcft t>udl 

OL n^Fu tihfUr^. nnd algae 

Aqvlfifrr- ABeolojjHz fDnniitiDn^i^upof fornialian^, orpancf afbnruLtton 

thai ccmuiin$ suflidcnt ^turatcd pcnni^li: maiirniil uj yioJd $i^iliciint 

i^uonutjcs of wfllcr to Jipnaga and ^clb. 

B 

DiiIb - l^e una drained by a Kver and lis Iributorics; a walerehed. 
EI«DcfldBl Uie- 1^EKorwaierr[rdwbAuG[drdvdpprciiia£Hs[)UKf |Kr^ 

or lhcpub1]L: dLrlincd murv "FpecLfically wiltuneiJchsLule'^^iutcrluw 1 L rruy Lncludc 
Ibuli^Tiui limned uihwjjcrusc E^r?lcick¥H^Ca~HdornBlii:i fish, ^vikJlifc, uiduHtol, 
nuwnft mimiaplpQWCTpCirncfcatifirul UKVr 

c 

CompiictlbllUy ' How well a »llc9nbc madclDmiM liquid pflsslrm 

througJi It. 

CoDiunptlve Bit ^ Ab^nelida! u» crwaler Usui reducn wpplyn riich 

ju itri^tmn or mLuiicipal u^c 

CbLpIc foof pfnecoMl ((fi) - AmtcofwaicrnowUiaiwitlnjpply I 

cubtc rHlofwAtcr in one second; I cfs =" UH.S gullons^lnule. 



DBm - A concfcti: or e^nlienbarnereonstruclffd across a rrverand designed Id 

control i^iiicr How or creaic h1 n^K^rvoIr 

DawaCiring ' ElinuDBUcn] oF i^aC^ ^En a lake, pond, rivcr, mr^om^ rcia~v~oir, 

aquib; cir mn [airmen I syslcnL 

DbHived oiygen -0>iVpend<^SHilvcdmwflicr:orcnrihcmi™ importanl 

lndli:a[Grj artlie condition of a waccr iHxEy. Dissolved o^ygmi ts aecjasufy for 

tlic lif« of Fish and most otlier j>quniic orgnnunu. 

DlvanlOB- Anc^nvphy^iailalCCTiLlkmofubCrGim'sflmVaUUyfram 



Dredge -TurrmmcprKiflpctip^nrul, gravel. prntlicrsuriwcJcpiHit,"^ 
Ihikt -1 ri! ciwcred wilh wnlCT. 

Drought - AprolMagcdpcrtodoricsS'than-ncirTTUil prcclpFtation such 
ihacthc lade orwatcrcau^ea a htIhu hydrology tmhalantt. 

B 

Eniltb -Ttic wearing away of die land -surface hy wind, T^lcr. IK. or 

citNcr jci^ltij^ic aijcniL 

£ulrophlc4tl4B - A procciv by wlilch aquallc ecosyilcms receive ht^h 

niUnent levels dial Blunulale pLiuLenmUi. 

E vapor Adna ^ The pcticus b> wbuch waier es dunged lo i^s or vipan 

DCL'ur^ di nrully froin walcr ^urfacc^ and Jrom dw^oil. 

EvapoLriinsplj-Alloo ' The process by which wrilcr is dlKlLOTBcd \J^ |hc 

aJmos^ihcre as a rcFult of evaponfion Itom soil, surlace waler bodies, and 

im^piraclon by platiu. 

Et«ttc tpAtlcs ^ Undoimble non^EUiive plam dr trnmal sped a oftcd 

rclcrred [(» as nuiumcc ^pccii;>- 



n#4dpUin ' Any iMdjireasitfcqHibtcto being InuiidiUcd by llopdv^Atcr 
from Any wujrer 

FIftw Rite -Tlic volume oFwaier EbaL flows posi a given cross Bccllotial 
an!apcrD gl^cn UniLof [ime, i^Eilch la UMially described in gallons per 
minjic <Jip\n) or cubic feet per second (cfs). 



Cronad wiler - UTidotiroand water dot ]s found In du ipac^ and 
cniAsafMll and rock- iLmaybticoMKCAl [d Surface vniiier or 
iN^nfiiied [o an ai^ Underground. 

H 

Bydric uD -Soil [halis wcl lon^ci^u^lupenodiailly prodLc^ 
Aii.icrohjL:i.ondilion^, lliefch\' in HucncEnj^ the ^j~owth i^r planLs 
UyJrolofle cycle - Jlkccircultil ion of water Tromllic^ca, lhruu){h die 
BliiKisphcre, to ttie land, and Ihencc back lo Ihe sea by overland and 
stjhwtanean nHit«. 

I 

Impermeability - Tlie Incap^iy of & soil [^pe to [cmumlt it flufd. 
Imp^nudmeiit -r A body oE waUT formed bch]iid q dam 




m 



I 



ClftVfljy' 



I 

iBflltritifln - Tht [TGwnwflnE entry cf wflT«~ FTlLc ^] 

[Bitrnam (low - WntcrleH m nftrvsm Tor lun-cunsumplivc U3« sucti u 

pfi^fii^rvauoD arn^harwIldLirelubliaL 



Pond l^rdflciil or EODptructrd] - A man-iruidc ^atcr body. 
Priority date - 1lic afliczEal date cf n ivolcr n(;h^ u&cd in dclcnnining 
BCfiLOfity Binang water luen^ 





Liculrine ' rtcmifiiiq! Uh pK>dLic«d by^ dt foniMd in a lake. 

LucUnE - The ruriD^ cf nudmals in M^biUnn fsrmU 5(^1 dr lodc olic irim Id 

movcmcfltorpctfkldcsof nOricuL^ from land ^urfHcc Co yrowri wfftCf 

M 

Mitlgtdan - AcUaiu lalren i[> avoid, rtduu^ eit [^omptauut Tor ihc elTeas 
of humin-induccd cnviraiuncntul damage 

Mgqttprlag- Repealed ot^MFVfltiHlp mijasLiTTincnl, or yunpling st i Mtt; 
on 41 rKJicduEcd n event busla, for a particular puiposc 

N 

NtMvc tpHlH ' A [p1]in[ oi JiTilmar 5p4tii?< indigcT^dpui la a jpn-in^ arcA. 

NJtTjtE - \ c l]emLCiLL lut^d in fcrUh^er which con caiuc water polliitiDH and 

c^ccsfivc jiqumic pbnl m*^. 

rflfrogfa -r A^iAstsnccrrqulrcdbyATl living Ihinii^to makcpralcln. 

P^on-pcLnt Fonrce ' A f^^rcc (oFnny wnlcT'Camfll inalertal^ from ■ broad 

Lii\'j^ mllrLT tki.m fr^m djsLTCIfr puinl^. 

NDtrient - Any inoipuiqc or DTgnnic compound needed tD^uMojn Life. 



OrratnimitH - WaicrwiUidrai.^ or divAud (tool nEtDLoid water nrsuifBU 

waler Bonrre for iiM3 

OsbflfT - A bow-jihnpcd lake fomwd in nn pbwidonvd meander of ^ri^er. 



RechirEC ^ Ttie resLifiply orwnltf to riven n-jk^ifcr*. 

Return IIdw ' ThoJ pAri ofji divcned S^w dial t^ cat consumed dcid reium ^ to its 

[Hr3^Enjl ^oun;i: or dni^OiCr waiar budv. 

RIptrljnu-ei ^Tl)c^inri2£ncad)a£antd£piiii££,aimnu 

pMds.Afd lolc^ whi:ra E>lanicoinmLaenaciA dl^^ by the [VcsoKeDrwAiK 

Ruik - A fam]1> of^nLfs-likeherfrsHollen Tiiui^d ]n wcl places told ih caldff 

iV^odfi CoAbc idaoun^idby dH;pnaAin±aIniLindaLi&l£iiU 

s 

ScdlHCtf ' Mineral or on^onic pojlEks Ih^ calH^nu^^ 

^hith Cvrntuolly ^tcule and nL-dJiTtnliLli: en the bottom ofa ^^aLerb^y or^-dtdW^. 
StdgH' A farm I) oE ^nu^ii-hLi; ht^rts^ often found m ^4;[ jnlaL'i^b and ini.~oldff 
K^Onj. Cdnbcldontjncdby dtcpn^tcnecofcdgcsoadWEleiTU. 
SttrfHfrmlH-- Water ^ibovc tbciiurrateordK^ liuid. includmE 1ak£fl, 
nVcrB^ iitrcsjn^ Wctidadu^ WAGlcwalcr^ flood w Jtcr, and pond& 



TtVntiTy - A nver V strooin Howing mlo A Iw^ river, 1^^ 

Turbldk^ - Tlif ^[ati:. condECinn. ot qualiiy oropaqiimfi^^ or mluyd clarity 

ura lluhJdue t4ilh:prcAcni:j:orsubpcndi:J ntaiLcr. 

u 

UpUnd - A uciiffal t«rm Tor iUfi-w«llaAd; eltvaled land above low fljau 
aloag^treamiorbciwcon hilttiwiyricvjttcd region Iran which rivers guther 
dnsinogC. 



Pcrcoladou - 7hc= mpvemeni o^w[^to^lh^o^lg^l HhlL 

PeiHoUl itreun* Astmun that nonnally has water in Us channel al ell Iuiks, 

Ptrlphyton - MjcrDor^aai^oiff 

PcrmcKblllCy-rbcuipaLiityurarocL for tnoumlEEirtJf d lluM: bmeumnrDr 

the rcUtivc COM Willi wNch s pcnpw medium can tiBiismic & liqwd 

pH ' Amea!?UTeoftheaciclity0e35(han7)orBllHvlinily(grealerihiin7)ofa 

^Lj|idi(jn J pHof"? 1^ L^Cfcn^idL^cod neuUil. 

Peint-sourte CABUmlAeDt - Any AibAfldcc ihal degndHwarer^alilyaAd 

ori^Tialeh From discrete loculioni. 

PdIIuUsI - Any ^ubMwrc diat, when present in a hydiqlogic ijyslcm nl 

^hhETLCtcin cooccniratio^Ldegnhdeswaicr quality in ways ihat are polentially or 

iicibolly JiiiniifLi]. 



w 

Walor rl^hl - Lc^nl riyhl tct ihL' u^ ofwator. 

U'llt^r Ul^le- nK lopEtfihcw^icr^url^ jnUieutuTatcdpwt ornnnqulfor. 

Water qnatlly ^ Chemicol, phy^eal, tuid bioCogkjiF chanclcrislics of 

watf r IhaL detenninc i4& ^UjlJihtlity Tnr a parti4:olar ubc- 

Wilerr^wl ' Aqu^iK bi^Js ^ueh ^ jJucks i^wi^ns, ^nd gec5C, 

Wfllcnbed -The cmire dnnimge wiaiof a nvcror ftrmm «nd iistribulnri». 

WefUnd ' An .nrca Hial i^ r^l^Li liif ]y ^inirLitj;Hi hy ^uffa^i; wnEc^r nr ^thini mf ^vn JCT 

and t!i clurockn^ed by a prevalence orvcucLatton UuL is adopted Jor Lire in 

uluralcd hmI conditions. 

WIM nih^ Po]iul;ition^ or cfimmunities offish spceles thai suslaln 

tbcmselM^ LbrooHli ojiuial icproducnon. 



About the Montana Watercourse 

^he Montana Watercourse Is a statewktc tvarer education prngram housed on the Monrana Siare University campu& 
fai Bozanan. Our nil^an Is to foster lUfllong steward^p oi Monlana's water by providing educational programs 
and materials for all water users. The Montana Walercoutse provides tools and mtl^ued InfortnaHon fortnakJng 
wise water resource decialcsns through prefientatlDns, warkdiopSp tralnlngA^ Icmra^ and publlcaliDns. 
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Hantnnn State Unhrerftily 
332 CulbertHii Halt 

RO. Bos 17057S 

Borem^n. MT 59717 

Pfaone: fl06> 9^-6671 - Fax: [406) 994-6889 

Emalb in1wa1ercourse@inon1ana.edu 

Web: WW nv^iiit watercourse. cvQ 
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